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Introduction
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General Information about miRNAs
Micro RNAs (miRNAs) are short (19-24) 
nucleotide(nt)
binding to 3' untranslated regions (UTRs)  
up to 60% of all mammalian genes  
first miRNA was discovered in 1993  (lin-4 )(1) 
24521 miRNAs in 206 species are known(2)
Biogenesis and Physiology of MicroRNAs
Biogenesis
 RNA Polymerase II (RNA Pol II)
 Primary miRNAs 
 Precursor miRNA (pre-miRNA) 
 RNA-induced silencing complex (RISC)(3) 
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Biogenesis 
62 nt 
 22 nt 
A computational view of microRNAs and their targets
MiR-155 
BIC (B-cell 
Integration 
Cluster) 
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Summary of the miRNA target prediction tools 
List of target prediction softwares/databases
TargetScan 
   Predicting microRNA target sites 
   Human, dog, chimpanzee, rat, mouse, chicken, 
rhesus, cow, frog , opossum, worm and fly
Conserved target sites 
Seed pairing 
  Thermodynamic stability of the binding site 
  Context score(4)
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 Target Prediction of miRNAs                                                                                                                                                                                       
Features/Parameters for miRNA target prediction
     Seed site 
  Site location 
  Conservation 
  Site accessibility 
  Multiple sites in single target  
  Expression profile (4) 
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Features  
Parameters for 
miRNA target 
prediction
Seed site is the most 
important feature for 
target recognition(1) 
(positions 2–7 from the 5′  
end of miRNA)
8mer sites 
  An exact match to positions 
2-8 of the mature miRNA  
(seed + position 8) followed by an 
‘A' 
7mer sites 
7mer-m8 
(the seed + position 8) 
7mer-A1 
2-7 of the mature miRNA (seed) 
followed by an ‘A' 
6mer sites 
  2-7 of the mature miRNA 
(seed) 
All 6-mer sites are classified as 
poorly conserved (4, 5)
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Principles of miRNA target prediction 
Seed site
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stringent seed 
 Practical Aspects of microRNA Target Prediction
Principles of miRNA target prediction  
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Site location   Most target sites of miRNAs 
are located in 3UTRs of target 
genes  
 C D S ( c o d i n g D N A 
sequence) and 5UTR is more 
difficult for RISC 
   MiRNAs that have the same 
seed site belong to the same 
miRNA family (4).
Conservation: 
Targets and 
miRNAs are 
conserved among 
related species 
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Multiple sites in single 
target (4)
on the same 3‟UTR 
MiRNAs can act on their targets synergistically 
Two target sites within the optimal distance 
The optimal length is often between 17 and 35 nucleotides 
Accessibility
 secondary structure of mRNA
Target  sites  have  to  be  accessible 
meaning that they have to be opened 
 AU  content  i s  p re fe rent ia l 
meaning  that  it  is  easy  to  access 
mRNA and bind to it 
 due to less hydrogen bond between 
A and U 
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MiR-155 Target Prediction and Validation in Nasopharyngeal Carcinoma
Expression profile
miRNA
Single miRNA is capable 
of regulating many genes(4) 
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Pct  
Context score(6)
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MicroRNA Targeting Specificity in Mammals/ Determinants Beyond Seed Pairing 
Pct  
Probability of conserved targeting 
has been calculated for  
all highly conserved miRNA (4)
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MiR-155 Target Prediction and Validation in Nasopharyngeal Carcinoma
context 
score  
The context++ score (CS) for 
a specific site 
• site type
• supplementary pairing
• local AU
• minimum distance
• 3' UTR length
• SA( structural accessibility)
•ORF(open reading frames) 
 length
• ORF 8mer count
• TA (target site abundance)
• SPS (seed-pairing stability)
• PCT (7)
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لیست میرهای بسیار حفاظت شده برای این ژن و محل اتصال آنها 
اطلاعات ناحیه dees مانند 
تعداد بازهای جفت شده 
دانلود اطلاعات کل میر به 
صورت جدول
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 ﺗﻮاﻟﯽ اﯾﻦ ژن در ﻣﻮﺟﻮدات ﻣﺨﺘﻠﻒ و ﺟﺎﯾﮕﺎه ﻣﯿﺮ
82 
92
لیست  میرها و نحوه اتصال و امتیاز هر کدام 
30
 31
32
 33
  تﺎﻋﻼطا
context score
   SOCS1 (suppressor of cytokine signaling1) 
   CTLA4(Cytotoxic T-lymphocyte Antigen Protein 4) 
   TAB2 (TGF-beta activated kinase 1/MAP3K7 
binding   protein 2) 
   IKBKE (Inhibitor of nuclear factor kappa-B kinase 
subunit epsilon) 
    MMP16 (matrix metallo peptidase 16) 
   MYD88 (myeloid differentiation primary response 88)
34
SOCS-1 (8)
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CTLA4(9)
This gene is a member of the immunoglobulin superfamily 
and encodes a protein which  
transmits an inhibitory signal to T cells 
 Mutations in this gene   autoimmune diseases
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TAB2 (10)
regulate the development and function of osteoclasts 
 40MicroRNA-155 modulates the in- terleukin-1 signaling pathway in activated human mono- cyte-derived dendritic cells 
IKBKE (11) 
Inhibitor of nuclear factor kappa-B kinase 
subunit epsilon
 41
MMP16
42
MYD88(12) 
Since miRNAs are involved in a variety of 
biological processes and their deregulation can be 
linked to cancer and several other diseases, they 
have a huge impact on biomedical research. 
Despite the large number of studies carried out to 
date, our understanding of miRNAs and their 
large scale regulatory mechanisms is still limited  
now bioinformatic tools are making it possible to 
address all the aspects of miRNA research pipelines.
Results
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The most common and vital limitation of these 
computational tools is generation of large amounts 
of false-positive data. 
Since miRNAs are frequently dysregulated in 
human disease, they are considered as promising 
targets for therapeutic intervention. A powerful 
bioinformatic platform could play a crucial role in 
this type of research (13).
Results
45 SURVEY AND SUMMARY Bioinformatic tools for microRNA dissection
Results
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miR-155  may  its inflammation role 
be more than its protective effect in 
patients with rheumatoid arthritis .
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